Protein fragmentation via liquid chromatography-quadrupole time-of-flight mass spectrometry: the use of limited sequence information in structural characterization.
Fragmentation and "top-down" sequencing of intact proteins by mass spectrometry (MS) is most commonly performed by infusion of protein solutions into Fourier transform ion cyclotron resonance (FT-ICR) mass spectrometers. However, the high cost of this instrumentation, coupled with the need to infuse "clean" solutions (lacking standard biological buffers), limits broad application of this technique. The current study describes an alternative approach to top-down sequencing using in-source fragmentation on quadrupole time-of-flight (Q-Tof) instrumentation coupled with reversed-phase liquid chromatography (LC). Application of this technique to purified recombinant samples yielded protein fragments during routine LC-MS analysis. The presence of multiple N- and C-terminal fragments allowed localization of structural modifications without proteolytic digestion. The method was extended to complex samples by using LC conditions that provided high-resolution protein separation. Utility of the method was illustrated by real-time monitoring of protein modifications occurring in reconstituted apoptosomes. These experiments illustrate that intact protein mass and limited sequence information can be obtained simultaneously on an LC timescale. This approach will allow a wide variety of laboratories to routinely apply top-down sequencing to problems in structural characterization, protein purification, and biomarker identification.